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Respi I ovj dai. viru. e Huan '
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parai nfluenza virus type 3 (bPIV 3) Morbillivirus
Measles virus (M) Rinderpest virus—Cani '
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Virol ogy 83, 2635-2662, 2002; Wel an|é&tuman pamipfluenza

Top. Mcrobiol. Inpunol. 203, 63- 119vira9type 1 and type 3

Conzel mann, K.; Cufr. Top. M crobiol | (hPivutv8).

203, 1-41,2004). AW though MbnonegayBo¥irespatainfluenza virus
have dlfferent hosfs and distinct norpid 9ghRRl 3pNd
b-ot-ogical Morbillivirus Measles virus (MV)
Rinderpest virus
Canine distemper virus
(CDV)

Rubulavirus Simian virus 5 (SV-5)

Human parainfluenza

virus type 2 (hPIV 2)

Mumps virus

Avulavirus Newcastle disease virus

(NDV)

Pneumovirus Human respiratory

syncytial virus (hRSV)

Bovine respiratory

syncytial virus (bRSV)

Filoviridae Ebola-like virus Ebolavirus
Marburg virus

The genomic organization and details of the life cycle of viruses of the order MV is well
understood these days and is reviewed by various authors (Neumann et al., J. Gen.
Virology 83, 2635-2662, 2002; Whelan et al., Curr. Top. Microbiol. Immunol. 203, 63-
119, 2004; Conzelmann, K_; Curr. Top. Microbiol. Immunol. 203, 1-41, 2004). Although
Mononegavirales viruses have different hosts and distinct morphological and biological
properties, they have many features in common, such as genomic organization and the
elements essential for their typical mode of replication and gene expression, illustrating
that they have originated from a common ancestor. They are enveloped viruses that
replicate in the cytoplasma of the cell and produce mRNAs that are not spliced.
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It has been found that the presence of the 3'- and 5" non-coding regions of a MV
virus gene in a transcription unit comprising a foreign gene inserted into the genome of
a MV virus has a positive effect on the transcription and/or expression of the foreign
gene. It is shown in Figure 3 that engineering the non-coding regions of a MV virus
gene between a GS sequence and an avian influenza virus (AlV) hemagglutinin (HA)
gene and between the AV HA gene and a GE sequence increases the amount of HA
mRNA synthesized by a MV virus vector harboring that AlV HA gene. A positive effect
is also observed on the protein expression level: comparison of the MV virus vectors



and cDNA sequences. It has been found that the
presence of the 3' - and 5 non-coding regions of a W

W@ 200080688e in a transcription unit conpri si NgP@EI/US2007/064046
foreign gene inserted into the genone of a MW virus
has a positive effect on the transcription and/or
expression of the foreign gene. It is shown in Figure

gy hawed SRt I BHrolaT Sabra e AR HAsepegtt aftistim in case

thbem;lll/bhﬁﬂ@t@ehd(drlhuﬂ:oﬁr‘\‘é e foreigh @oV HiAl geing wakifiinkegdyehemsh-coding
etween ne an uen |ncr

RS LR oThelptore, RS b Tatnd Siat SPLh fie Dyarigs a6 not

waatioWe BbanE € ariydhédabr ﬁ\b&l’el&ﬁ‘at@ﬂm exPlaipabesei obeerobficee] the

pecsAER oY VS TOTeE TIPS YR (AR ATCARBR RSO, sdRps v ffec

oF?(iﬂ'é b&%@ﬁw@l@msaﬁﬁgmmdem i ntense

Siethgrae i Bhieotid Brhule et FfiGaes a oBiauas ohfhorein
aH&\trm Mdtvﬁ&sérhta‘mhadreblytﬁel”gen?ﬂé oﬁthdlre@neﬁtw gns. ( Fl g ure
en Oun

) TR R n 4880 58,2 BiTah ERfraciBeR BE R dsfibmic
o?gm‘ﬁatublhaﬁM‘tﬂv@lliletes&s(mlemmmdt;he&:an@bt‘rmscapﬂomvﬁeréuhEandemly
ese ns _fl. gnkl

oFpar eyl 4% sHEeREy BpbTpet 15 eI Gius e
tlﬂaﬁcfribéﬂgeﬁés art flhmtedr(® atiheir Bt;pdﬂﬂv;th a GS sequdrme anda nucleotide

S80I BE el y P RN STRaBR, SR Pl s SpBARRS
noaledtide saquteﬂme aﬁmﬁsmnafedtdsénmremqmgaagmmnd g GE. seamnce

L IR I ST S ee——

hu%rmesthatss Ibbﬁed upatreaina(8’) bodowrestreamd 5% ofra paturahgesect ailiv

A .

AEREBT b oS P LR GRS B0 Ty o sy aTo
df thed virbegergaaretha regicnl between thé ptoptcoddrefTAAI TAGod T@WA) lof the
By T eI Tod BF siolltoe isbhsive ] M TR 0SS et "

henein wiet derized fromlacgeniedé thesameniros as the véetor yirust (pel thegnon-

e e g S e

def iDedsiled inforhation otihe gepeorierocganization dfMY gicusee i known in the

T e i A AL
teamgoription camtebl (G asd BE) sequiones AmT)on-esdinglsequances thasflank the
%%%%ﬁ;&ﬂ fgﬁngtﬁg r%ﬁéﬁqﬁlg naJanébléﬁ?rﬁ tﬁé’(ﬁé@be{s—&%ﬂhemonal

sequence
Cergerdot Bwtalctmolagyelnﬁounatwu (M@Blﬂ 0. oestheis wab- pﬁ@ﬁ: en thedptgrnet;

é%%rfa‘ﬁ?engér@?pa gene of the sane virus as the vector

Vi T us he non- codi ng regi ons are honol ogous to
t he TWe ndnrassiingessternces that aiiel pseferablyoisain tis inentirpare derived

tgcrﬁﬁﬂgiupal \g\ﬁlnds Lo 'Bup{ubWutder 48 of &o@%o‘h&bsﬁh% natural

I NC e nuc quences of the vari ous
M- mdmsregren @sal%m@prlsld@rﬂd to be withiathe inveion JAPABcUlaEgucleotide

Q.E:@t:t@@nssﬁg U&ﬁ@ﬁﬁla@@%&% Restd Gm%@&lﬂl@ﬂ‘l@:s oF d¥instreamlof the

enes. Such information is, for exa
aewﬁiomp@on efdhe fareigriaenss megweblh@q\!&w'bfm the introduction of

artificial restriction enzyme cleavage sites that allow the genetic manipulation of these
regions.

in a preferred recombinant MV virus vector according to the present invention the
non-coding regions are of a gene encoding a MV virus envelope protein, in particular a
M, G, F or HN protein, or a RNP protein, in particular, a N, P or L protein.
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The GS and GE sequences to be used in this invention as the transcriptional control
sequences are preferably those derived from the natural genes of the MV viruses. It is
believed that these sequences modulate the activity of the RNA polymerase during the
transcription process, in particular in the process of transcription initiation and mRNA &'
end modification and in control of transcription 3' end polyadenylation and termination.
For each MV virus, the beginning of each gene is marked by a sequence of about 10
nucleotides. Whereas in some MV virus species the GS sequences are the same for
each gene, the GS sequences in the genome of other MV virus species may display
subtle differences. |

in view of their common function in mRNA 3’ end poly-A tail formation and

transcription termination, the GE sequences in MV viruses share common sequence
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In a preferred recombinant MV virus vector of the invention the GS-, GE sequence and
non-coding regions are derived from the same MV virus gene.

Methods for the preparation of a recombinant MV virus vector harboring an
additional transcription unit comprising a foreign gene are well known in the art. For
example, Table 2 refers to documents that describe the preparation of such
recombinant vector viruses for various MV virus species. In principle, the method used
in the present invention is the same as that in the prior art, except that the foreign gene
to be inserted into the MV virus genome is flanked by the appropriate 3 and 5'- non-
coding regions, as defined above.

In a general method according to the invention the recombinant MV virus vector
is prepared by inserting an isolated nucleic acid molecule comprising (i) a foreign gene
flanked by the 3'- and 5'- non-coding regions as defined above and (i) the appropriate
transcriptional control sequences, into the genome of the MV virus, such that in the
resulting MV virus vector the foreign gene is both preceded and foliowed by a MV virus
gene junction, in particular by a genomic nucleotide sequence fragment comprising GE-
IGR-GS elements. The presence of such upstream and downstream elements
guarantee the appropriate transcription not only of the inserted foreign genes, but also
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sites could be introduced into the genome conventionally by site directed- or PCR

mutagenesis. Examples of suitable IGRs for insertion of the foreign gene can be found
in Table 3.

The composition of the transcription cassette to be inserted depends on the site of
insertion. For example, in case a transcription cassette is inserted into an IGR the
cassette may comprise the following elements: 3' RE recognition site-GS-non coding
region-ORF (of foreign gene)-non coding region-GE-RE recognition site 5'.

Alternatively, in case a transcription cassette is introduced into a ' non-coding
regidn of a natural MV virus gene the cassette may be composed of: 3' RE recognition
site-GE-IGR-GS-non coding region-ORF (of foreign gene)-non coding region-RE
recognition site 5.

Similarly, in case a transcription cassette is to be introduced into a 3’ non-coding
region of a natural MV virus gene the cassette may be composed of. 3’ RE recognition
site-non coding region-ORF (of foreign gene)-non coding region-GE-IGR-GS-RE
recognition site 5'.

The preparation of such transcription cassettes and the insertion thereof into a
MV virus genome only involve routine molecular biologic techniques, such as
exemplified in the literature references listed in Table 2 and in the present Examples. In
particular, techniques such as site-directed- and PCR mutagenesis can be used for
this purpose (Peeters et al., 1999, supra; Current Protocols in Molecular Biology, eds.:
F. M. Ausubel et al., Wiley N.Y., 1995 edition, pages 8.5.1.-8.5.9; Kunkel et al.,
Methods in Enzymology Vol. 154, 376-382, 1987).



codi ng regions, as defined above. In a general nethod

according to the invention the reconbi nant W virus
wWa2erae6ssi s prepared by inserting an isol at ed PCUS1007/064046

acid nolecule conprising (i) a foreign gene flanked

by the 3'- and 5 - non-coding regions as defined above

and (ii) the appropriate transcriptional contro

sequences, into thmno f the MV virus, such th%t

" Vi in pagigHier, AgeRankTang M\ s Jpctphascpising tg IneCRiRseT

inb@ﬁtlbp%ﬁ%@%@éba?é&jot _yfrﬁ%eér@@%&ﬂelﬁes‘l&bli!dhddu‘&TveQa%_Ty:netics” method
junction, in particular hy a geno nucl eot i

tlabtabianhe paRATe RO RN & MRa-seemSes. Teds b dErTes RYAe

viRisR8 %f‘%h% o?{ehrw (eHieRéd @fléia’nﬁtﬂet dpw_oszgmam, «tlene?wawt fTOpics
uar ant ee e appropriate anscr i ) n

Migrabiohlcarmyngh 203 bt hredgdrand WaRES & o FolsMgspih Lhiys 244

oH@Tp4#83007/ 064046 of the honol ogous MV virus genes

that are | ocated u tre inserted

- .and di th
t ol Bis el shgpapraB el RN SRRd by ol R ity =
cDNA! rﬁél@@l@&ﬁhﬁsﬂng&;hwmﬂ@%ﬂ&nwtﬂm éreodgeatutitength géreme,
MV virus are use

in their c farm (+ sense). '
OB relabbeay Sars e feaslian seri) pra BV irts, BFeTEbr mblH Yestprs
cOvphghEthacDiATRbleauéLcomptisingtnueleviidesdeqgentesthat ncode the

F Rl b, DR S ran SRR p ST i &
elkpréssibiof thé /NO@ATgendas amssippGRprotdhs and the pragiuciiondif ag

regi ons a _gene,as I, as 3, pr.onoter - i ol
e Peked i mefros, g saig rDb B 2Bl SRoping the fu
Igyeremy vafis tangiyenome compridesraai agiditigeal drapsasibtion unit as defined
ag vant ageously be inserted before the N NP gene,

BY%ween NP-P, P-M M GF, GF-HN, H\N-L and after L
genayithhetos ismpéat ta reglicon sutio asia @lasmid iphagelyr cezmist, tonghich

restricti on enzyne [ | 1 -
apirer SR 8BTBE TR Bt etaehEs o oh L HED kD HHE Rifodton 8Pfre
attatHaaoDIGA Bggraent aad jits pnscaptiort analfs expressiemingeaced dansfected with
Si nce naturally existing restriction enzyne

HiE¥8IAT ti on sequences are not always |ocated at the

desiRrefdrdbiy; tisi veotor fREthectcmgaitinn nf the fidldengdiugehdee is a plasmid

| ntroduced i the n . i i 1.
RS MRS B RORY IR by B AR U, e
ByGRS7 polymernase ptonmterc its Beeridandiagheppaiitie de'ta) ribezyfisseguence at
dn,Table 3. The. co sl f DL
e

i NS efdr thaintré~oellutx arpression of tozappropriateasisppeit prateins use is made,
cassette i ,S_ 1| .' X

SR DA DAL LR RS SBASEELE PRlos unce
the centfdbohappropidieexpressign cantiREequences . §rT 7 ROVENEraisn

codi regi on- GE-RE recognition site 5'. '
W’P@Feg'at ively, in case a transcription cassette is )

i nt rlochpeetibulany prederted method fod thegpreparglias of @fregprakinant MV virus

VRt S oS e B B Tt 8o BB e holiicove
theMe{og NPYychad knprmtairsefiiee MYoirgs- RE

The amounts or ratios of transfected support plasmids to be used in this reverse
genetic technology cover a broad range. Ratios for the support plasmids N:P:L may
range from about 20:10:1 to 1:1:2 and efficient transfection protocols for each virus are
known in the art.

An exact copy of the genomic RNA is made in a transfected cell by the combined

action of the T7 RNA polymerase promoter and the ribozyme sequence, and this RNA
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The foreign gene may encode an antigen of an (other) microbial pathogen (e.g. a

virus, bacterium of parasite), especially the foreign gene encodes an antigen of a
pathogen that is able to elicit a protective immune response.

For example, heterologous gene sequences that can be inserted into the virus
vectors of the invention include, but are not limited to influenza virus glycoprotein
genes, in particular, H5 and H7 hemagglutinin genes of avian influenza virus, genes
derived from Infectious Bursal Disease Virus (IBDV), specifically VP2 of (IBDV), genes
derived from Infectious Bronchitis Virus (IBV), feline leukemia virus, canine distemper
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i nf Revetsegenetinsaeethodsfor the geestismaanipyéationiof NDV have been
disclosed specifically for NDV by Peeters et al. (J. Virology 73, 5001-5009, 1999),
Rémer-Oberdorfer et al. (J. Gen. Virol. 80, 2887-2995, 1999), and in the review by

Conzelmann, K.K. (supra). Furthermore, it is also known that NDV can be used as a

vector for the expression of foreign genes, for example, for the eliciting of an immune
response in animals infected with the NDV vector (Nakaya et al., 2001, supra) and
Swayne et al., Avian Dis. 47, 1047-50, 2003).

A foreign gene can advantageously be introduced into a NDV genome at various
positions as outlined in general for MV viruses above. In particular, in a recombinant
NDV vector according to the invention, a foreign gene (as part of an appropriate
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(HA) gene of an infiuenza virus, preferably of an avian influenza virus {AlV), more
preferably of a highly pathogenic H5 or H7 AlV.

In principle, the HA gene of all (avian) influenza strains can be used in this
invention. The nucleotide sequences of many HA gene have been disclosed in the art
and can be retrieved from nucleic acid sequence databases, such as GenBank or the
EMBL database.

The hemagglutinin (HA) gene of the recently isolated, highly pathogenic HSN2
subtype AIV A/chicken/ltaly/8/98 can advantageously be used as a foreign gene in the
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Therefore, in another embodiment of this invention a vaccine against a microbial
pathogen is provided that comprises a recombinant MV virus vector as defined above
in a live or inactivated form, and a pharmaceutically acceptable carrier or diluent.

A vaccine according to the invention can be prepared by conventional methods
such as those commonly used for the commercially avaitable live- and inactivated MV
virus vaccines.



i nduce an i nmune response in poultry, in particular
chi ckens, agai nst ot her pathogens. Therefore, the
w0 eeontissant NDV vector, preferably conprises BCTUOSB®OT064046
gene that encodes a protective antigen of an avian
pat hogen, in particular of influenza virus, marek's
di sease virus (MDV), infectious laryngotracheitis

[ ILT fect .

! ot B Sodsiptele et ngrRed Wik ey eEdRpb e My s
vatitdrighd prépaghtediu@ti thé virls, hasrepivated ta o desired Sitre tafied wtacieme
il rortanipaieaas BRYRTEL Subrnisnt et Vedled miteed s,
foknulgted! mtﬁaarplﬂrmédeutl&] prephatiomwih rvhmumtlaglgnropdnmes

or BURY stifere R s Rab Shanert BB rpIeatRE of e i nan%“ MV

viisWeere t:@r: b& 08ga¥ ih Slesprasdnd invetiongAs e subsitate leost oglissanbe

ang V, .MV, 1BV, T
“ﬁﬁiﬁb‘%ﬁ Egﬁd’."ﬁwtlﬁ 2 %‘I'j?'gptlc I F?ﬁ%ﬂ?ﬁg og'otbé W@ ctor
Aﬁplr;olﬁﬂléte hosquellsmay be hamtgqlbm g.primatééelisgiuitablefexamples are; the

u r
o 5B B .1 00 B s TR AL AL
celblinerCHG, BHK, the nanine catliiipe DT er awarg@EFe onCEKIcklig avi an)
fl t

ISR, R S8 A o LI 2ot

il [resers Bdentivntdan barpropagad ceenSPE enmwoneted e&gfs. drmbryonated

BRSBTS 15T EP ki a B e g SRR

comprsing 3t lessdh a’c"EEiDsofﬂegbgg/ Poefetablye® to 1HstEg oldsanbbrygraate aggs

aforariASgunh S do SR DA A3 a1 3 e

Aftee2-ddays thedND viors edusticdn bmbbm@h@preﬂ@hglan@ueging the

bkl s SO T

ﬂ(tértrtgcth@su;mtrnabntthrow-caﬂtm(mﬂqlm) 19, p. 4249-4259,

d K A )
R PP ST ot B L5,
vebtbaiogetdebwth apparifaceaticakynadogptalsie kgrrisperadili:en cpstomanydy used

fth eneraq% artificial RE recognition sites that
AISUSHCPRERIHI SN of the HA gene in NDV genomic

seqUes&ascing contaifing thedive eindsoztinrberreparédandimgekatedand thelferm
i ghl at hogen b " ;
ok BHPRArBAN L B4 o8 i CAere e stgbfesy, presenas, and

tiuﬁertshelltmnmgcwde waten tagoeousuffenaridi polydisabove. The HA

07 In Bgihe SEE of 13 Eh B fensBR BB SigFlidtl cefprsiid e
rptdABngrAMAf whaw)actanm avdoastvated formVEne majer atzlauantagss ol@h.

Qé%lg%}g% %ccm%?a‘*é it8 §§f@ and s h@ﬁ‘ %Hg@ APARtecARESBLA ngsl Nqong

cuIarI vant ageous reco nant
a\dcétwnrtlueﬂcaebemduaed:ordl ng to the present invention,

the W A %tf fﬁ c:ﬂ().a{iélnc‘oij the GHisBOHAESled bt ithé SrobSgatiBy étefph@to

vector Vvir
eliminate reproductlon of the viruses. In general this can be achieved by well known

chemical or physical means.

If desired, the vaccine according to the invention may contain an adjuvant.
Examples of suitable compounds and compositions with adjuvant activity for this
purpose are aluminum hydroxide, -phosphate or -oxide, oil-in-water or water-in-oil
emulsions based on, for example a mineral oil, such as Bayol F® or Marcol 52® or a

vegetable oil such as vitamin E acetate, and saponins.
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AIV H5 ORF of the AIV isolate A/chicken/italy/8/98 (H5SN2) was amplified from plasmid
pCD-HAS (Luschow et al., supra) by specific primers with M/ul restriction sites which
Were used for insertion of the AlV H5 ORF into the singular M/ul restriction site of
pfINDVoligo1; (Engel-Herbert et al., supra) resulting in plasmid pfINDV/AIVHS-A (Fig. 1
A). In this construct the AlV H5 ORF was flanked by artificial gene start (GS) and gene
end (GE) sequences in the intergenic region between the F and HN genes of NDV.
For construction of full-length plasmid pfINDV/AIVH5-B the HN ORF of plasmid
pUCNDV1a was substituted by the amplified H5 ORF as a Ncol/Aflll-fragment (Fig. 1
B). In the resulting plasmid pUCNDVHS Sgfl and SnabBi restriction sites were created
in the intergenic region downstream of the H5 gene resulting in plasmid
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To verify transcription of the inserted AlV H5 gene in rNDV/AIVHS5-A and -B Northemn
blot analyses were performed with total RNA of NDV/AIVH5 recombinant infected
primary chicken embryo fibroblasts. RNA preparation of NDV Clone 30 and AlV
Alchicken/ltaly/8/98 (H5N2) infected cells were used as controls. Transcription of the
inserted AlV H5 gene was detected for INDV/AIVHS-A as well as for INDV/AIVHS-B
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Briefly the various steps and materials used were:

A pUC plasmid with the 1,6 kb Notl-Pstl fragment of NDVHS (pUCIRA) was mutated to
create an Miul restriction enzyme site, using mutagenesis primers: pMPMLUIGRFHNF
(5'- ggt tgt aga tga cca aag gac gcg fta cgg gta gaa cgg taa gag agg -3’; SEQ ID NO:
14) and pMPMLUIGRFHNR (5- cct cte tta ceg tie tac ccg taa cge gte ctt tgg tca tct aca
acc -3 SEQ ID NO: 15) (Mlul site underlined, with GS sequence in bold), resulting in
plasmid pUCIRAMLU.

Two oligo’s were annealed. OFVOF: 5'- agg acg cqt tac ggg tag aag att ctg gat
cec ggt tgg cge cct cca ggt gea gea cea tgg ag -3' (SEQ ID NO: 16, Miul site
underlined) and OFVOR: 5- ctc cat ggt gct gca cct gga 9gg cgc caa ccg gga tec aga
atc ttc tac ccg taa cgc gtc ct -3 (SEQ ID NO: 17, Miu | site underlined). Next these
were digested with Miul and Ncol.

Digestion of the plasmid pUCIRAMLU with Miul and Ncol.

Ligation of the approximately 4,3 kb Mlul - Ncol fragment of pUCIRAMLU with
the Miul-Ncol digested OFVOF/OFVOR oligohybrid. The resulting plasmid was named
pUCIRAZ.

A pUC plasmid (pPUCAROK) with the Noti-BsiWI fragment of NDV with the H5 orf
instead of the HN orf and pUCIRA2 were digested with Ncot and Sgfl and the Notl-
Ncol fragment of pUCAROK was substituted by that of pUCIRAZ, resulting in the
plasmid pUCAROK2.

HF-PCR (Roche) was done to amplify the ncr of the NDV F gene behind the
inserted F gene, using primers: PNCRFHIF: 5- ata ctt aag ttc cct aat agt aat ttg tgt -3
(SEQ ID NO: 18, Aflli site underlined), and PNCRFHIR: 5~ cac gcg afc gca ttg cca ctg
tac att tit tct taa ctc tct gaa ctg acagactacc -3’ (SEQ D NO: 19, Sgfl site underlined},
and plasmid pUCAROA (pUC with Notl-Spel fragment of NDV). The resulting ~ 100 bp
fragment was ligated into pGEMTeasy vector to give pGEMFncrhi plasm|d
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Table 5: Other NDV vector constructs according to the invention:

Inserted gene | NDV insertion region NDV flanking ncr region
AlV H5 P-M HN
AV H5 M-F HN
AlV H7 F-HN HN
AIV N1 F-HN HN
AlV H5 Before NP HN
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containing non-coding reglons in addltlon to the minimum transcription unit (Figure

7).

The EIAV strain Wyoming env gene was obtained by amplification from a 2052 nt
synthetic gene which had been codon-optimized, RNA splice sites removed (Cook, et
al. 2005, Vet. Micro., vol. 108, p. 23-37), and truncated by 134 amino acids at the 3’
coding region of the original gene.
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envel ope gene To denonstrate that the advantageous
effects of the invention (the use of MW gene
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in addition to the m m: NBGATAGIGTANCTEG on unit (Figure

7). The EIAV strain Wom ng env gene was obtai ned by

anplification froma 2052 nt synthetic gene which had

been codon-optim zed, RNA splice sites renoved (Cook,
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rabre useés
Tlsqeqmairnpe v mserte'd)lnto [HabcIBBIBNERAY which had been predigested with
A . (2 \

r&é@@@{&%m pGNCR-b:envG.

predigested with Nhel, blunt-ended and dephosphorylated to generate the

recombinant plasmid pSSNsc:env.

Each recombinant construct was digested with Sphl and Hindlll and ligated into the
SSNsc subclone, which was Sphl/Hindlli predigested and dephosphorylated with
CIAP. After returning to the SSNsc subclone, the modified inserts were returned to
the ORA-D backbone by digestion with Sphl and Mlul to generate the recombinant
rabies viruses RV-env and RV-envG (Figure 8). The &' and 3' ends of the constructs
were verified by sequence analysis using Big-Dye® Terminator Cycle Sequencing
chemistry (Applied Biosystems) and analyzed using an Applied Biosystems 3100-
Avant Capillary Electrophoresis Sequen;:er.

o
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bottom of the gel. The separated proteins were transferred onto Immobilon-P (PVDF)
membrane (IPVH10100, Immobilon) by blotting at 225 mA for 45 minutes. Blots were
incubated in blocking buffer (PBS-Tween 20 + 1% dry non-fat milk) for one hour at
room temperature and then rinsed 3 times for 5 minutes in PBS-Tween 20. Rabies
expression was detected using rabbit anti-rabies polyclonal sera directed against
rabies glycoprotein and nucleoprotein diluted 1:20000 and 1:2000, respectively, in
blocking buffer.

Simultaneously, EIAV env expression was detected using anti-EIAV
polyclonal horse sera diluted 1:500 in blocking buffer. Blots were incubated for one
hour at room temperature and then rinsed 3 times for 5 minutes in PBS-Tween20.
Blots were placed in HRP labeled conjugate goat anti-rabbit IgG (H+L) (KPL) and
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respectively. 2. A reconbinant Mnonegavirales virus
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6. A recombinant Mononegavirales virus vector according to claim 1-5,

characterized in that the Mononegavirales virus vector is a virus of the famity
Rhabdoviridae.

7. A recombinant Mononegavirales virus vector according to claim 6, characterized
in that the Mononegavirales virus vector is a rabies virus.

8. A recombinant Mononegavirales virus vector according to claim 6, characterized
in that the Mononegavirales virus vector is an infectious hematopoietic necrosis

Virus.



in that the foreign gene encodes an antigen of a
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Mononegavi ral es virus vector is a rabies virus. 8. A

r 28¥®bi nant Mononegaviral es virus vector according to
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15. A recombinant Mononegavirales virus vector according to claim 11-14,

characterized in that the Mononegavirales virus vector is Newcastle disease

virus.

16. A recombinant Mononegavirales virus vector according to claim 15, characterized
in that the additional transcription unit is located between F-HN genes.

17. A recombinant Mononegavirales virus vector according to claim 15-16,
characterized in that the non-coding regions are of a HN gene.

18. A recombinant Mononegavirales virus vector according to claim 15-17,
characterized in that the foreign gene encodes an antigen of an avian pathogen.



17. A reconbi nant Mononegaviral es virus vector
according to claim15-16, characterized in that the
wonraedsng regi ons are of a HN gene. 18. A r eRGIOB208TI064046

Mononegaviral es virus vector according to claim15-17,
characterized in that the foreign gene encodes an

anti gen of an avian pathogen. WO 2007/106882
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that the Mon aviral es viru uat ed
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Mononegaviral es virus vector according to clainms 1-20
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22. A vaccine according to claim 21, characterized in that it additionally comprises an

adjuvant.

23. A vaccine according to claims 21-22, characterized in that it comprises an
additional vaccine strain.



